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During the course of the investigation a large number of bars have been examined for uniformity. These specimens came from a number of sources.
Some were sent to the bureau for test, some were taken from the stock of steel maintained for the use of the bureau instrument shop, and some were taken from special lots of steel acquired by the bureau for use in various metallurgical investigations. After a large number of bars had been examined and found unsuitable for the purpose it was finally decided to attempt to obtain standards by subjecting a series of specimens to heat treatments designed to produce the greatest uniformity of structure, and grinding them to size under water in order to avoid localized heating. Great care was also taken to see that at no stage in their preparation were the bars bent or subjected to mechanical strain which could produce permanent effects.
These bars were of plain carbon steel having various carbon contents so as to cover as wide a range of permeability as possible.
Typical results obtained by the leakage methods are shown by the uniformity curves illustrated in Figure 4 The principal requirement, as well as the most difficult one, to meet in order that a specimen shall be suitable for use as a standard, is that it shall be magnetically uniform along its length. Many bars examined for uniformity by the leakage method previously described were found to be unsuitable for the purpose. The specimens examined included a number that were specially chosen and heat treated with the idea of producing the most homogeneous structure possible.
Several of these nonuniform bars were tested in the Burrows apparatus with different sections included between the yokes in order to demonstrate how unsafe it is to draw definite conclusions as to the accuracy of a given permeameter from the results of tests with nonuniform bars. Four specimens were finally discovered which possess the requisite degree of uniformity. These bars give the same results when different sections of them are tested in the Burrows permeameter, and, consequently, have been chosen for use as magnetic standards. These standards cover a fair range of magnetic permeability, but additional bars will be added to the set whenever suitable ones are discovered.
